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ABSTRACT 

PURPOSE: To realize the picture processing unit in which a background color 
elimination quantity and a black addition quantity are controlled 
optimizingly in order to make a black level reproducibility and saturation 



improvement compatible with each other. 



CONSTITUTION: In the picture processing unit in which an original is read 
through color separation and converted into a 3-primary color digital data, 
two kinds of color difference signals on two orthogonal coordinate axes on 
a hue planes in a color space are separated based on three-primary color 
digital data, and two kinds of color difference signals to be separated are 
synthesized to generate a saturation signal. The background color 
elimination quantity and the black level addition quantity are increased 
more as the saturation signal is increased from the saturation signal at 
the same picture element position as that of the three primary color data 
when the background color elimination quantity to be subtracted from the 
three primary color digital data and the black level addition quantity to 
be a ratio of the black data obtained from the three primary color digital 
data to the black data actually outputted are formed. Then three primary 
color digital data are converted into color reproduction data by using the 
background color elimination quantity and the black level addition quantity 
to be generated. 
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[0 0 5 5] B&«^D I N7-~ote. m 1 -b 1/ * 9 1 6 

0 CD CSS? (ajWfiTE-h-ffl) &7>bT, DRAMfltig 
©BKl^;UfflF I FWt'J 1 6 2 KATJ^ilS. £ 
P>£, FIFO^tU16 2©fcH*(±. il-bl/^^l 
6 0©A3$-? b\ UBIEt-Hffl) CA^^tl 
5. Sfcs I N7~ott, Hlll«l 6 4fc:fc^ 
T l/4<g$ntira»§81 6 6fcffl*£*-U FI FO/ 
tU18 2©Hi?3tiU Jtgggl 68£*3Wr 3/4fg£ 

n-ripflts i 6 6 tuasiu mwm 1 6 6 b;i©m# 

©ffl (fia>ttW-¥*S) 483 1-feU** 1 6 OOBSg? 
(y-^jS^E-KflJ) tCtB^^So D I N 

7~ofcJU S£g§§l 7 2 £A7J£*U -13. 813-fel/** 

1 7 0»± % F IFO^tU 1 6 2©m**fc<±" 0 0" 

0 Ctti*ir*. ttWSl 7 2ti, f§IE^-K£:fcv>T© 
3k Mu^BKTfffiESftfciiMfell* (DIN-B 
K) £f§2-fel/** 1 8 OfcJRWSl 9 2CtU^rSo 

[0 0 5 6] e:©sv^;vT-*iiiE;**vfciB&{M- (d i 

N-BK) li, 13*1/^? 1 80©C4g? («Dffifit : E 

— fctf-bT, DRAMflCWHV^HFIF 
O/^'J 1 8 2CA7J£tl3o F I FO^t'J 

1 8 2©dJ2/ttU i3-bl/f^ 1 8 0©ASg? 

— h\ ffliE^E— Hffl) CA*<*tia. i©Iffl«fi 
^li> 8 4C*V^ i/4f6f*nrinmt»i 8 
6CHJ*$n, F I FO>t"J 1 8 2©m*f±v £9^ 
1 8 8C*V^3/4«f*nTiPll»l 8 6£ffi7j£ft 
■5. *UT, fiOgSSl 8 6{±CL©Po#©;fa (S«&ttt*¥ 
*9) ££3-kl/.** 1 8 p©B*? (^-^SfS^-F 
ffl) tcm^-rso J»U^;VBK-C»iE**lfclB«l«9 
tt» X'*81 9 2tA7j£*U — * % 814-feU** 1 9 
0I±, F I FO^t'J 1 8 2<Z>UJft&fcli H ' FF" (ft 
Et-HttJKOl*) *a«UT, WHU^;u©fBi:b 
r 3ttR^-^;v 1 9 4 tttiJj u Sffi&T 1 -?';!/ 19 4 

uu *©ia»gst (1/wh) **ftsi 9 2trta*-rs. 

B&fB# (DIN-BK) J:?IIIT, SU^l/BK 

-So 

[00 5 7] 6 170. 180, 19 

0©*SU±, K»Kfi*SHo,i, SHa.jCktUr 
tons (S3. *4#BH) o Sl"^-'UffliEtc:i5ViTs «J 
Wfl^-K (S Ho, 1=0) T-liv Sgl-bU**160 
H:, -CJSI^tfflAaftjBJRU £3*1/9*170 (*< 
BJg?T-©A2> (" 0 0" ) S:jitR1-So bfctfoT, 
H&ft^D I N7~o(±, €©iSFIFO^t'J 1 6 2 



CflJJBflfcbTlBtt^ftS. 

[0 0 5 8] x-^^fiX^-h- (SHo,i = 1) T-li, 
JBl-fel/** 1 6 OfcL Bf8?7*©AAfcaftU 9 '3 
•feU*9 17 0l±, B*?-?©A* (" 0 0") £SiiR 
fS. bfctfoT. m*tttt¥J$*ftfe*R9'f >©■ 
^-^©^ttS^x-^^F IFO/^U162iZ 
ffiiEffiS^x-^tbtiHS^nSo #HJE0"JT-lis m 
^flfcbTX^^iXSF I FO^t'J 1 6 2 ©t*-* t 
H&ATJSftSS^— J? (D I N7~o=BKi7~io) 
fc£3 : l©JtT-«^»t¥^-rSo jS-3t, IV^ 
tt, 9lfent<*l 65-f >-CJRJttUTV^<. 

[0 0 5 9] MIEt-H (SHo,l=3) T-fcfc. » 1-fe 
l/**16.08\ AS»-Ft-©A#*jBiRU MI3-feb£ 
^18011 Aig?T©A* (Jftl/^l/CDtt) £>SiR-f 
3. -rfcfr^ F I FO^t 'J 1 6 2ti> ISIEfflSSp^ 
boo, ttt&g'l 7 2J±, l^fiSli^fl^H^ 
btaU'<-'l'©ffliE*fi 1 *^o 

[0 0 6 0] ffj^-t— H (SHo,i= 2) T'(ix ffi 1-fe 
VP* 1 6 Otis A48?f©A#*aJKU 13-trl/i' 
^17 0J±, BJg^tCA* (" 0 0" ) £j!^-f 3. 

bfc^ot, SuEffiaspT 1 -*^ fifo«i;i6 
[0 0 6 1] ai/^miEcsw*^— 

[0 0 6 2] £©@E8T-l;}\ 7-f V^tU fclTF I F 
0/ ; E , J 162, 182 4:fflV^S©•r•^ ##&2»i:f^ 
fiBbiffljibTeitSo 

[0 0 6 3] &»7-f >©^— ^©fi*(*lt¥^ 

(n= 1, 2, •••) i:1"*x«, mm&l 6 4, 1 6 8, 
18 4, 1 8 SOlalE&^ta*^**. 
[0 0 6 4] 01 ll±% CCi'i— f-i >>7WL 

SP6 2©MffliE7 r D^^4Pfflt:^bfe0-r-*5. HI 

iJ-y7 , 7D^717 4i:FIF0^ : E l J16 2©lHlfiSt 

vvt*ny»CJ:*BI»!*i:!K 5-f>^ i EU162C 
WbTXHi*?-* J: W*«Mb*iE* 

-ra^v^t, (fei:^«4<@©7 y y?7uy 
fBWE44 Hf bt) H^ffi®* s -rn*V>«t 

[0 0 6 5] £fc* HI 2 fcHl 3li, 01 1© (a) 
~ (i) jft-C©IW|s*wr*-r 5>^*— 

au a2x a3, -'tt, JH^ATJcFttSfi^x 
fu fix f3, •••{*, IltU**18 

o©m7j«T?*)S. (c) a*ft»¥i9«Tf- 

i&rK (i) tt» «g£Sl 7 0©aj73-r5«iE«T**. 
So *»09i:bT* »6iPt»15'f >»©*BiEffla* 
^-^CDSp^ffl^ 7-f 'JC8BifibT*5§s CPU 

*«cint«s#ffl bT«)W(i i: utHse-J - s ± -5 bt * 



»BB¥ 5- 1 4 6 9 6 



[0 0 6 6] X*SnaB*i«Ofi»)!lT-* 

[0 0 6 7] st, a«*&ttM««ji-^(D*a-ca* 

[0 0 6 8] J:i«^ JM±CK9!b&^i-7 J -f >^ 
tfiiET?ttx BK U^;uhWHW^;i/©i^;££ffi;&bT*i 

*»*cD*iiE*iri6'xf*s. b^u z(Dm&, «ie^ 
fin, mm¥Q{b$&m<Dmnizti>'&\,K «*cjt^T« 

<DC, M, Y, X©4E)©;**ir>, HR3K-oi 

£0 c»4* *iEfcs**ir*iBi#^fe»* mt^^m 

[0 0 6 9] *c^*K:»«-ra*»*JS«ITtt, v;i/ 
>B3r£HU WHU^;H*©»jE5*— *©**¥ 
iSfflSC^ftfrfcac:*:^ B*HJS«*Blofc. BKl/ 

fflV\ BKl^;i/©H»f*fT;b*^©t4* BKi"<;MM 
tt, »**{*fc»4fe&«*ftt\ CCD-bVtl 4©35& 

»x-HiE#jfcBTf*S. £©J:5fc;|iiE*r3c:i:fc:J: 

tlx •K*fba s »*&na-#t? N *fc*aw«ssti& 

[0 0 7 0] HI 4kB1.5ttx ^>:n-^>r >?MjE<D 

IE©*>— >r>xttu Hi 6 testis* 
[0 0 7 1] C©7D-C45^T^ S3i#&A£ft6 

BKi/^;vffiiEi:WHi/^;i/ffliEi:K:ov^T, 
^-FfcfS Ufy7S2) o CCD-b>tl 
4£I8i&bT Uff7S4) x BKL"<;i/ffijE£ol> 
TSUBi^-IfCU »«tt*F I FO^^E 'JICAAt 
4 Ufy7S6) o BK b^MftlBCO^T, 

r-*S«t-HCU (^t^7S8) . «»A**ft 
^»fr»9 5:iWttWlTF I FO**'J 1 6 2 
CSAA,t5. ¥*&tt#4«**iai:, BKU^ 



»#7>:/*A*rbTs 5*4 >^ffliEffl©S*e 

fi«*HHIf1-S Ur^S 1 2) o ifcfc, WHl/^l/ 

iK WhbtFIFO^^'J 1 8 2t3A*-r-5 U 
fy7S 1 4) o WHU^;i4ijEfcoV>T* "f 

PC b Ufy^S 1 6) , JlI&A*£*i 
§SipT-^41^ltTOLTF IFCM^U182 
CSA;tjf-£o ¥*Stt#£ja*tl5i:, BKU^;Mj§IE 
^WHi^;i4iiECo^Tffi&*-PCb (^f^rs 
1 8)\ »iE«*««f-r*o *bT, g#^>:r£«3b 
tx «W*I*TU CCDt>»14©MtMUT 

u^^^s 20) , fMi-r*. 

[0 0 7 2] 3 tf-tffrfeft 6 i: B K U^JV 

^6C*»T*V^fc««l!«[*s«V^6J^a. 3^ 
i: Ufy^S22T'YES) , CCD-fe 
4*i8i6bT Ur^7S 2 4) . BKl/^i 
jECo^Tlf IK — KCb (Xr^7S26) , BKl/ 
^;i/©«IEJ3tt^-*i:bTF IF0^€'J 1 6 2 <fc 
t^-^fttttfrTS. *bT, S*5>^*^TbT^ 
i-r-fX^OTfifiStllftSllDH FIF0**»J1 
6 2\CXt}-th Ur^7S2 8) 0 WHl/^l/ 
ffiiEk:oV>T> FCb Ur^7S3 

o) , aiifcAAsnaas^-^ta^ftntTJSbTF 

IK-PCb Ury7S3 2) , ISlEfflgip^-* £ 
bTFIFO^Ul 8 2fr6©7 ? -**ffl*-ra« * 
bT, J0S«S*^*b Ury7S34) , tt*RD*fr 
&do ffiJEl/^;i/BK, WH4ffiUT^>x- 

t** >y«E#fTto*i3. fit, g#^>:r£?gb 

[0 0 7 3] &fc, v;i/^^*-y>.T?*S*S*4«* 
■rs U^^^S 3 8) o 

[0 0 7 4] v;i/^***>T*&nf£, ^y^S 2 8 

[0 0 7 5] ?;i/^H>«imti, CCD-tr^U- 
1 4<Z)IKl&S:<?±bT Ur^7 , S40) , BKl/^i/ 

IE<iBK, WHSf^tSo Uf^7'S42) 0 *b 

[0 0 7 6] Z<D£?\Z S v;i/^*^>Rft:tt. m© 

[0 0 7 7] (d) HVC^HgB 



(9) *#^5 - 14 6 9 6 



[0 0 7 8] (d-1) R, G, Bgg*Jfc&{5Hi§IE [0 0 8 0 

.tot, 4<i, $ (R) % f» (G) , * *IC 

<b) (Dmm*-mkM&m&}LT*z^ ^runm 

5>a5T*l±SglXffiB#R, G, Bffl&67*-*fc:<fc-r>Tli 

giMffl^ (WR, WB) #IEfil£#Sre§£ CR:G: 

v>„ £©g^£gM-rsfe«>tc:, trF©«£-5&3;T-G|li lfrt*j£&£ 

M^Sipt, R, G, BE!fii©i&&{!iB©*iIE4:fT3. tvS. £fc 

[0 0 7 9] B = B-V 

Rn= (5/8) m+ (3/8) m-i WB, WR 

Gn= (3/4) gn+ (1/8) (gn-l+gn+l) [0 0 8 1 

B n = (5/8) b n + (3/8) bn+i [»1] 



] LX%tfr&r>tz&ftmm^R, G, B 
H (fe*g) , V (Wft) , C (3SS) ©T- 
C©g&li&&©Bf£igiS!l$!yii (*7- 
UCR/BPJtSKfrak HTFSKjfEW. 

«i{3itS* J iS<v Cftiu 2'aBtT-lB 
B = 0. 229:0. 587:0. 114© 

us* mstm^ (v) \zz.<Dfttpi? 

, 6M<i^ (H) wmm^ (v) «tt)w 

WR = R-VfcbT5R»-5. &^>T, V, 
] 



0.299 



0.587 0.114 



- 0.837 -0.163 



R 



x 



-0.337 



0.663 



1 



B 



[0 0 8 2] 121 1 8li, ±$Jt^Lfcfifc.Ji©IIi&©gS 

^stb^-^^^-r. ffie©i£^3i^fc^s©R, g, 

£ * gKbtit® #— gtr 5 «fc o K & C t if 5 . 

[0 0 8 3] u-2) &mt&te<D&m 

2^©fiHifWR, WBfcL e£W±©&fflffl©it£ 

1 9©-7>-fe;ufiSiak:^-r«t-5ice*att5* <»Si$ 
*w ^©g^A^S^U (^'t>*IPlK:^<{iif 

[0 0 8 4] 

W= (WR2 + WB2) t/2 

(fc/SU W^ 2 5 6©i;g x W=2 5 5) .. 
H= (2 5 6/3 6 0) t an-l (Wr/Wb) 

(d-3) HVCS&t»<D®U 

H2 0ti, HVC«ft»6 4©?nv*Bn?*6. fig 

WjESU (±M©K^Si?3ffig1iiE**;C3&d7 1 -7;u) 
3 0 0J±, SSBiy— ir, g, b^Sk:, ±fcBM8i,fc 
GiEfilEiBSfcffoT, 3€©^-^RS s GS, BS 

ccD-fe>-tn 4©aaci-3T 



0 2 k::fcVi"C±Ki$ifi8L;fc:«fc,-5 t, R, G, BfrtmSt 
&Kttffi!i]B3 0 4"WK*«9Wfc*jftStu fefflfflfcB 
[0 0 8 5] EI 2 Hi, ^SfflttJIiBS 3 0 4 ©EESEIT- 

&a„ fltwR, wB«-5-n-eti«6^fitiiK3 20,3 

2 2Tf|fi*tllC****lfc«» 2S0K3 2 4, 326 

£*5UT2Jg£ftfc&, 2nffB]B3 2 s-vftiJisns. 

fit, ira^ffitts T*«?-^;u3 3 ocji»»T** 
■r * t> *> mm w fc * n « . 

[0 0 8 6] StlSo EI2 2fcl\ £41«iti[H]E§3 

0 6©[HlKiaT-feSo tfWR, WBttU t an-lf- 
7*3 4 OCfcwrfiffiflWHCfcjftSft*. 

[0087] ( e ) iia^&gp 

iMHfc*»6 8fc*Vvci±, CCD*5— f.?t-S?-fe> 
•9-1 4 ©ffl*f*-**AIH«DB* OD) 

t»fty=TJk*5ttt#r4J:5t*jftr*. ccd 
r ^-y*>*i 4©a*tt» Ai*?ijK(=jii^ 

5. -S, 0ttlUt*(OR)i:£MiKK(OD)2:l*, - 

logOR = OD&3H&#&3o ^CT% Ktt^/i&K 
^x-^";i'4fflV>T, CCDA7 — f^-i?-b>-tM 



(10) 



4#gfl¥ 5 - 1 4 6 9 6 



' 4 ©#S&fl5fci&BH$tt£ U -T*ft&\Z&mTZo 
[0 0 8 8] 0 2 3 WEg&ffi 6 8 ©BBS0T-& 
5. jj^ ^ fOBSr-i'RS, GS> BSiJiV^ 
««^Vtt, itKg&T 1 -^^ 6 0£J;')* *ix?*l 
glf-^RL, GL, BL, VLtCgtfe^tlSo 
[0 0 8 9] £©««£&&£, 
SI!RM©*:ff^>'£e[5)li&3 6 2£*>^T, ^-*D 
R, DG, DBICJtbT^^iU^f SiP^ytB^-TS* 4 

4-e©s sui^-rs* 1 (biis^j) -r izjiz>B.m 

Ihtl (Am*) *m*-rs*»*fi^-T5»Jffll«^NNE 
GA (LT-Atb^) tC«t»3S^-rs 0 AHi^tfiijR^n 

te(HlE&3 6 2om^t" 0 0" iH±. -fel/£*3 6 4 
T» £3&Mfli5®fflxiJ7'{I^NHD l£J;!)jgft£ft 
5. -T^b*., ^©^Hfc&fctffcdxiJrffl^-e 

ti, *m?j£JSg30*K:> fcB^r^S cood t-r 

[0 0 9 0] fefc s W£:r-*V«, >- A^-jgS^ 
[0 0 9 1] (f ) ftWHSIffi 

WL\)®M*?ttjLOo MTF»iESB7 8t?J± % xy 

14, HVCfcifcCJiDfifeftfc**— ***fc, 
^CfcSUCR/BPJfcattlWW, WSg-fbSfc £ 5x 

V\ ^©^*effiiEgP7 2 i:MTF«iEgP7 8 tcjgg 
5. 

[0 0 9 2].fl2 4tt, B&fi^51l3IS$ 2 0 ©M^««'J 

Pit, «KK8ktf7*#, J», WCglr-i'DR, 
DG, DBC^ffe^tlS HVC£&aS6 4f 

fcBSBT-x y 5? tftta fcffl V> 6 ft, -?-©x y S^fittx y i^PJ 

^spt-jpj^i3fflv%f>n, *©*g£«\ ecu*?fiEffl7- 

— 7\>U6 2 0 £3 6*13. I'^ili, MTFffiJ 

ffllT 1 — ^;i/4 1 2t43V>TMTFd at aA£g&£ft 
*»f|6 2 2 tATJ^ftS. 
[0 0 9 3] MI NtfetOt^Ttfcffi^ftfciggT 1 - 
^©MINfli, UCR/BPSaSigi57 2 {CiS6*v5o 
«^W(i, 3F»flS7-f^^4 3 0fc,fc!>¥jf£Ji 
*©tt*t»*&UT, UCR/BPffflfflHf-yOl, 
4 3 2*>?>UCR/BPit#UCR/BP#! ! 3ig|S7 2t 
jaS6>tlS. C-3 LTft^SJxfcUCR/BPJtfcflJt'* 
T, jfc, ffOigfK^-^DR, DG, DBtfv7 + 



[0 0 9 4] M I Nfflli, 4 4 2 fc 

©fljefcJB^&ft, -ewfSiHtffeK: ^HWE-'r—T)^ 6 
2 0Cjlt>ft3o 

[0 0 9 5] 6Ct#»iEffly— r;i/6 2 Offi, ffl-Sf 
C, M, Y, K®77'7i'7>7^^ei0l:i;3 2 

*f*SbT}ltIE;*ft, -^©ffilEiaA 5 , MT FfftHSUT 1 — 
4 1 2©m?jffii:ii@;*ft, Sftfcjpit^ftfcfl^C, 

m, y, Ktmmm6o 8T'bamztix, w^sfts., 

[0 0 9 6] &i>\ 02 5tt, *D^E — F©t§-&© 

m t f g »$»© toommai t wjg-r s spt>* tams 
tmbfe^n y^ lar-fes. a*, m. n<Dtxfr®.*) : r— 

frit, 1*|»7.-(^4 0 0 I 4 0 2 fclfittMftttllBl 

ES4 0 4, 4 0 6 fc«fc$xy^j£ 7 }as;|&ttJ;*tV -£•©<! 
#MTF*m?--7)U4 12fc,fc!)MTFdataAJC 

[0 0 9 7] ( f - 1 ) 4gl«*|g!l0<D[B|B 

Kikflie sfrsowaf-^vii, ±^st5(r]© i &m 

»7-fM400 tlijjt^lqj© )V$ 4 0 

2fc«fcO*ft*ftxyyjjg##tfc{H;is;fu <*£>fc«g*HI 
&ffi[H]B§4 0 4, 4 0 6££DI6tttttftttH£*lfeft 
t» *ft*ft©»**flS#¥iSfblI]B&4 1 OtCATJ^tl 

7"^. * iSr^ltt S H A R P 5-3 h t * t M T F fflWr — 7 
;i/412tJ;!)MTFdat aAt^W. 
[0 0 9 8] 2-o<DimmZ. 3V;tU-^4 2 

0, 4 2 2£A7J;**V-t\ Ut^fIREFkJt«**l 
So -€-bt\ V>-rtV^*sutVN<SRE F«t t)7^^lttl 

ORf-Y 4 2 4*7>bTJiyyfg-^NED*«IU* 
**LS. i^ifNEDIi, EGEN lfS^#tti7J$ 
*X-rVNai:tv AND^-h 4 2 6$^LTNWAKU 

4 3 0*a-a-C¥ilHb**lTfi*WSi:bTa**il, 
UCR/BP»JSS^-^;U4 3 2 CtDUCR 
/BPdat a££&£tl,So 
[0 0 9 9] feffiiEg5 7 2*6<D*^itf*-* 

MINIt BKU'<;WJ7tV>^t-7 , ;1'4 4 0^ 
bTBKU^;U (D) »CSlg|^tL, CCOBKl/^Ht 

^it-fb^-f ;i/^4 3 OT-¥if{b?tufcfi%ws tawt 
U-*4 3 2-eJt«#tl*. BK U^;U©*As^tv>i: 
Mxy->*T-fc50T-«^NBK#fcb7J$tl.2>o C 
CDitNBKIt i-r^i§NED#ORy-h4 2 4 
A»?>ai73$tlTVASi:§, AND-7*-b4 3 4A>f>*-5 
l^©ANDy-h 4 3 6tffi***L*. -£bT> NW 
AKUfg^ (ItlKOMJIIxUT) s NCHfl^ — 
?-*>S'"<ii5xU7') , NMONOIt (t/A?-! 
|x'J7) *stB7J^nTV^Ui:^t, NEDft^tftti 



(11) 



ftfflW- 5- 1 4 6 9 6 



tl^ix, fro* 7-*- KM^NCMY/Kfi^tfiiJTJ 

^nt^nti, ANDy-h4 4 4, nandv- b 4 

4 6, AND^- h 4 4 8 S^IT« l^fii-r^ 
[0100] BK^;H/7xl/^f-r;i/4 4 0 

«\ #ffliESi5T-^ai$naDR, dg, db^/j%«« 

A*bfefc§(c, 02 8 £^-r<fc-5£WS0 2<ifbV'< 
AltetlSR, G, B©&/£gt*#Jift£C:i:*>&. £ 

3. 

[0101] ±IB© 1 ^^400, 402 

1212 st^-r^d'&fiifiS^ft-rao -tfcfctN mt% 

t"5 4#©7-< V©?*— *#5-l'>;><^'.) 4 1 4a, 4 
14 b, 414c, 41 4 d£li#t&jfft£Ha. & £ 
t, 5#I©v-f >©;r-*#A:7J<**i3i:^ 0£L 
«)-r«fc-5 t 5X5 = 25 ©■ICr-i' COOT 1 
^7-f;^4 0 0, 4 0 2{COV>TSI»A s fft)n-2>. C 
^S*|6l©7-f^4 0 0t-lt ^STjIrIO 

£*l£<fc ■) 5 x 5©B^©'f't»©aglI^tC) 

e>ns. io«D7^ 4 o 2£ov<.Tfc> 

7^|SICD3:^;i'fiVvt:•oV^T|5I«5&^llgtA s '&:^tlSo 

[0 10 2] fiffiIEa5 7 2*>£©Wf§^£¥f»{b 

TS^Ftifb^'f ;i/^4 3 Ott, 03 0C^T<fc-5ft#fJE£ 

7^>^tU4 3 4a, 4 3 4b, 4 3 4 c CM&ttM 

$^5. l/Tv Cia^OT 1 — 

J;7t3x 3©^— ^tov^T s iP ; rt<b7'f ;i/^4 3 Otc 

£*U ^©jg^^iO^^nSo CtiCJ; t) 3 x 3 = 9© 
■J8©*i&i©agi8JKfc-DV<>T. ¥rf-fb£ft;fc<iws# 

[0103] ( f - 2 )Tfe^5fe/SJ]PS'J S t&MSP 
«TJKWr*J:5C, feffliEai5 7 2T-tt, S^-^K' 
i: LTK' =MIN(DR,DG,DB)4MtS. *U 
t, SfeWliatSft^-^DR, DG, DB,fc!>a- 

\3. ll^StS, 014, BPJtT-fef), fi^-^?: 

{&<-rz>o ucRit/B pttt±w^e©^fti:»^e© 

[0 10 4] -feMIESP 7 2t*lt4UCRIt/BPJt 

-rftto-fe, #>©S3!t4tix UCRlt/BPit 
( - a/0)**ft*ft*& < TTftfcmifc&mK' TBI 



£Jt#«<&Sfe«>CffiTLTL£-3<> UCRJt/BP 
tfctfl 0 0%fcifit5<JSifT&£Rft£ Lfe&CH&T*- 
*DR. DG, DB©ffi*l#®i8ifc/h 

*^e©n^^-rx*s«i^T-f 

%<4S, Ufetfot, ^felljfiSRSfclfctOJStiifiWi 
oiz, m&&mmmiz&l 0 0%fCj£W*-5fc&3«fc-5 
Ids ^^«t^U.TUCRJ±/BP]tS:Wffll-rsci: 

tioT, «^e©»B^a©iqi±i:#^&©^ft©rfii± 

[0 10 5] LfrU #7-II&©*l£\ #C^3lt) 
7 i -^frf.^?>tlfcllSK' tC^MTUCRtfc/BPit 
4&Sgbfe©T-tt, giffl, JfgjK©^bC*fUTfclIi&jt 

sti^brsfc«), z<D£o*mmit, •&?is*>5£< 
y-egi^ic^fbtT u$ 3 ©t?, xy s^&Sl] 

ucR/BPsas^fi 1 *-?. 

[0 10 6] JfSgfl^Wfcfc, nHksysJajtfcamifcs* 

— *^b£itP*3fc«>k: 3 x 3©* A — ^>^:7-f 

tATj^n, ¥^b^*xs. ¥ft$nfe^jKfl-^ 

WSJ± X 03 1 fcUCR/BPMaiHr-:7Vl/ 
4 3 2ti5> UCR/BPr-^DBi-ol:^ 
*U -feMiESP 7 2tUl7a$tLS. -r*t>*>, UCR/B 
Pdatatt, &j£{§^WS©*§£t:*rLT, fl^fr 
0C3Ev>i:.r;3S:6£vn\ o % fr t, i o o %v>wnm.n 

[0 10 7] fe*§iEg|S7 2m &T-f&f|l5-r5«fc-5C, 

v^^>yjaa*#-B-TU c r/b p gi&jftsfr^toti 
[0108] (f -3) ^yv&msmmm 

(±5&<) i8iS©£ftg£ttUT:Rji&LTv->.5fc«>, as 
gife^©^-* tc^bTi y s;9iimaa«ff«: 5t>a 

^ V gp© t 1 - ^ fr igjg ^mi <k !) » h * ^b C ft 5 fc 

©{ittfffiSSffi!)T-/jN$ <, j(«aiBTj*Sv^i:Cj8 
[0 10 9] Sfe, 7;i/*5-iffl^t*<±, feffliE^©^ 

[0 110] bfe^tv !8&©i$lt/£#©gfl;g£& 
HiU, ^©^ilSS^JSUT^fS-C-O^C, M, Y, Kf 



(12) 



5- 1 4 6 9 6 



[0 111] R, G, B<Dmft®.*) : r- 

*£(?3JKVfc:g&U Wg.zr-* (V7-0) ffl© 

iS^*^[fiik:^rs lftfljt^7^;u^ 4 00, 40 2t 

T-^ffl (VE7-0) *©SSS^ 03 2C 

^T-fcS&MTFfflja^-TVW 1 2 tC*5V»T MT Ft* 
-*A (D7~o) C&&U 'fg{£©MTFffiIEg|5 7 8^ 

ATjfS. ifSHARP5~3ii> ^-tvu© 

BANKfi^-r-fet), ^-^-T'^^fi^t.k-ar^fi 

^Rj^tC-rs. E3 2Ctt, SHARP = " 7" ©i§£- 
CI. 7 5(gi:U SHARP=" 0 " ©Jg-g-C 0 . 2 

TFdat aAC^i^tl^. 
[0112] @33lt ±«]t:^tfeJSia^44"t>©7 

5 0 2©ffl#:fc.ktflifc#<I&aj[H]8&4 0 

4©uj7j-r 3*©*g*r<a£^-r. i<Dis««[tt¥is«ra 

©^x iSi^teSHARPift^MCMlSLfcMTFdat 
aAfcfc8UF*lTMTF1*jE»7 8fcB6*U €Ct 
C, M, Yffl!8«PDfflM«)777i'71'7^l'i'6 
0 0©til73i:©*eC<fct)Ji«vi'^li* s fi : bnS. 
[0113] ( f - 4 ) «t3gfi:ns> ^SBfflWS 
7 ;v* 9 -B*«D JH*^* « V^t* JMfltt<Z>?¥9M£* K0± 

«fcV">. ^£!K «J^fe^y^S5T-tt, C, M, Y5r— * 

o&ClsattftffiSfta. SIC I Vh7~o I , I V 
V7~o I 4blUlf-^RE Ftiot 2fiHbU 3 
W^-^420« 4 2 2tit)±, H©V>-rtlA»©;£ 

v $*»©#/j***Hfe-ra (Ned =" l** 

[0 1 14] S2C, fi^WS4:BKl/^;i/U 77 W> 
7x7 1 -7";U4 4 OOffiTJfc^W^— * 4 4 2fc<fc DJt 
®EbT2{it{bU MgfeiPSA^J^-f* (N B K =" 

L" x-m&&) » 

[0 115] S3C, NED=" L" *oNBK=" 
L" (»«fiiyy*) CiltlO^ MTFSiEgi5 7 
8-ew*ft«a (feCb^ffllE) AN 
D -7*- h 4 4 4 ITi^ei * i^^ffl^N E D G 
= " L " ZmtltZo 

[0 116] ftfc, , ^SX^-ffiM^VT (NMON 
0=" L" ) , Ti^-^i^vli*^ "JT (NCH=" 
L" ) , BBL*)MMx- l )7 (NWAKU = " L" ) ©V 
rtl^CKabfefct, NAND7— b 4 4 6. AND 
h 4 4 8\Z X &SS3gfexy i/W£frtNEDG£& 



TFffiiEgi5 7 8 T-Ofet U^ffliEtt, a«©x'JT3l« 

mmtftttofrb. e©^NCMY/K«^*s" l m © 

it£©#, ^©ft^fexyyWgft^NEDGIifFRj;* 

na. (ned= m l" a, m&©:r<yyg(S£^b-t^ 

S*»<3, lgffi»3^«xU7«^i:UTNWAKU*tli* 
TSo AND^-h42 6'MDifNEGEN 

(g) feffilE 

IC^fer-^C'.M'.Y'.K'll ®*&73 5$;C«fco 
T l^^ri'VSC^^n, i+4[H)©^=JF-V>»C:«t!5 7 

r > , v-t' > * , -f ^ d — ^sfc-a-to-e-Tia £ ffJI bT 
Hbv^fc«)f*5o fit, *7;i/*7-it¥^-r-(i, 

t*-* Y' ,M' , C* C<t5^S?ie&i:m^-^ K' C«fc 
[0 117] (g - DUCR/BPSi&jttlSI 

feMiEsu 7 2 1*. mm±<DWZ2*si-rfc, »©*« 

73-DR,DG,DB#£MaK£JWT©«fc-5C;!R«>3. 8 
S^«4956 Si-fiil&tiaDR.DG.DBB, R.G.B 
fi&^O&i&g^-^T-ilD CCD-bV-trl 4C«fc 
S^5UC*5WaR,G,B©#fflfeT-fc2)i'r>, v-tf> 

-fin -©/&£■ C'.M'.Y' t3-gtbTV>So 
T, 0 3 4C^ti5C DR.DG.DBOi'hill 
IS«§±©C' ,M' , Y' ^feSfc^tlfc^T-feS^^s 
St'-^K' t.UT«fcV>o feffiiEei5 7 2 T♦^i^ 

St ; -;5'K*=MIN(DR,DG,DB) 4^UitS. 

[0 118] *bT> Slfir-^C,M,YSMT5 
fiittt» x-^K'iffl^. CM'.Y*©^-^.};?) a 

■ K'£«HU »^-^K5:#^1-Si:^J±. /? • K' 
4Kgi;bTai73-rs. C-Cx attx &X'%IWTZU 
CR(Te^*)itt-fet3> BP (HiaW) ttx& 

t), Cft^tt, -TT-C (f-2) T-iffifiBbfe.fcSfcU 

fOSIf-i'DR, DG, DBfrzmmtx- 
t±%<, cnf.©fi©Hvcsmci»3f#f,nfc^S7 : 

-iJ'WSSaC^WiJgB? 4T-I9:^$^S (03 1# 

m) o 

[0119] s6c» &m&wx-<Dmm.*fa±zix2>tz 

tot, a, /J^^ac-TSSuCs *51/^l/di> dz (K 
Avhdata) SMIN (DR, DG, DB) 
7>bs UCR/BP^!!lSS:^f■pTV^So 
[0 12 0] (g - 2)V7x + >y5aS 

feffiIEgB7 2{ix CCD;!i7-f 
1 4^©#7^;i/^R,G,B©S3i#14i:7-U>^gP© 
C,M,Y©Rlt#S*«IEb, feS^tt^S^! 

SffiUCfcoTlttWra^s 03 5©jg3l1$t4i:E]3 6© 



(13) 



4#Hf?¥5- 1 4 6 9 6 



■sfe#^ 5fc£f&wufcucR/BP&3ii:£-fc-ti--T\ 

[0 12 1] -ffcfr^ 7;u*7-fflA*7*— *£IB& 
CS3l1-5fe«)K:s VX*>^«||#MTFtitjEg|Sic:*5 
VTfi'toftSo v^*>^S(Ac,m,y^ Bc,m,y, C 



M 



B 



B 



B 



[0 12 2] 
[R2] 



DR-k {MIN ( D R , DG, DB) -d,} 1 



D G - « {MIN (DR, DG, DB) - d i} 



DB-<r {MIN (DR, DG, DB) 



[0123] K=/? - {MI N(DR,DG,DB)- 
d2} 

(ff-3) UCR/BPB»»1©« 

H3 7(i N ^U— 7.>T— ;i/Cov^86^K-3*: 1 ^-f > 
#GDR, B, GGQ^— *£^U ifei3 8ii, El 3 7 

<Z>ffi*ElT*&3o B3 7T?«±* R , G, B©3fe#Of 

^S^B^M^a-^bbTl^o L*U ^U- 
>^ir— ;i/©»JRWSI±0 7?ft5fe», UCR/BPitli 

ioo%x*&z>o -?x*>?mm<Di&m, c, m, ycd 

[0 12 4] *fc % 03 9ii, ±miZ7fi?&t.mtltii>t> 
arSHUfeCoV^Ttt^K^*: 1 >4>CDR, G, BCD 
^*i£©^K!3^-*£SA£&bfc 
fi*tH4 0i:*U HVC*jftbfc*S**BI4 1 
4 2£^f o SI 4 0CjS*JxS«t-5fc* aaJ^T-CDC, 
M, Y©ttl4*tv>#* 04 2 C^tJ;^, dCDH^ 
<D»fi»±'hSV>o bfetf-pT, UCR/BPJtH\ 10 
0XC%*<49, H4 3£^UCR/BP£QJI<D*§ 
*«\ C, M, Y©dJ*'hS<* mm±&£As¥K<Dfr 

±t5o 



[0 12 5] *&, B4 4tt, ±«fc^-rak#fr6* 
SMfefcoVvtRcMfcofc 1 7>f>»OR, G, BCD^ 

**H4 5fcg<U HVC«ftbfctt**B4 6 hH4 
7 Kl^-To B4 5CS**lxa«fc?C* figS^T-C, M, 

^©«&&6>-J\ M<Hs Yttfc/J*^*^. H4 7l:^t 

R/BP5[LS^*5^T(4, »S^85©i:l> UC 
R/BPit=0 (%) s WS<8 5©h£UCR/BP 
ifc=100 (l-W/85) (%) hta^bfco bfc# 

■pTs B4 8fc^ucR/BPmH©««tt. Kta^j 

[0 12 6] 

(g-4) ^y*7-^-Ft^7-fx>^-F 
*Jl39~*-9 (DVtm>) fcWWrafitt* R, 
G, B, C, M, Y, K«k!)««T?gS. aSCfsfJ: 

ttffi (C, M, Y, K) hNWHfl^CDlSS^cfc^Tft 

sestu a***^^*^^— * (mono7-o) 
kaa. rabfe, nwh=" l m t-oosmi, n 

WH = " H" TDV7~o*«R-r». 
[0 12 7] 
[«5] 



(14) #F»1¥5- 1 46 9 6 





C 


M 


Y 


K 


c 






"L" 


"L* 


M 


"L" 


- H" 


"L" 


"L w 


Y 


u L n 


"L" 


6 H n 


"L" 


K 


"L w 


"L" 


"L M 


"H" 


R 


"L" 


-H- 


"H" 


T 


G 


"H" 


"L" 


W H" 


"L" 


B 











[0 12 8] ClCDtt, [sJK^^^-^^^^ffl^-^ 
[0 12 9] Ctl^CD^;!/*^-^— ^ (PD7-0) x 

^y^y-T-^ (MONO7-0) x x>^r 



S6CStJ:9i:s fi^NCHAN, NCC 
S, NMONOEA&lfflBISn*. 
[0 13 0] 
[g6] 











CHAN 


CCS 


MONO 




"L" 




change data 




* L * 




"H" 








"L* 




M H " 





[0 13 1] znt>(DWi5, $i6<DMMt. *?-«Bil 

So 

[0132] (g-SMSSDt-l* 
IMt&*-l«T««U 04 9fC^-f «fc?£; BHg>©fgflK & 

W5*-*Co^Tv lftftaettX (xjij;i) 4* 

fcfr^> Bilfe©J.ys;SB^-©jSfi5©^|B©i|i©lItt* s ta 



[0 13 3] NEDGN 1 =" L" ©fc &.xy 5>lt#N 
EDtefFWSft, Ml&^-MijeflW (NWAKU) 

[0 13 4] NKB&I*. C, M, Y, K. R, G, B 
©7&fr6ffi£-e&. €MMW5*-*©tttt (C, M, 
Y, K) K,fcoTgi7k:^-f«£-5Kifc!££*u -fel/** 
5 3 2tt..WCLR«9©H31kli«l!)«*ffF^rfll9N 
EGN1, x»s;OTNED, IMUt) N 
W A K U £ » j& U T * 8 £ 5* -r <t 3 1 5 s - * * tU * 1" 
3. 

[0135] 
[«7] 



(15) 



ttHPP 5 - 1 4 6 9 6 





C 


M 


Y 


K 


c 


"F F" 


0 0 


0 0 


0 0 


M 


0 0 


"FF" 


0 0 


0 0 


Y 


0 0 


0 0 


"FF" 


0 0 


K 


0 0 


0 0 


0 0 


"FP" 


R 


0 0 




"FF" 


0 0 


G 


"FF" 


0 0 


"FF" 


0 0 


B 


•pp" 


«F p " 


0 0 


0 0 



[0 13 6] 



EG EN 1 


ED 


WAKU 


WCLR 








" H ** 






"L" 


M H" 








"L n 




"L" 


"0 0" 


-H" 


"FF" 



[0 13 7] (£- 6) stffljrpp 

s&ase 8i?t><Dmmm^DR, dg, dbii s-tt 
o oki&ot, m^mmmm^s o 

2£<fc!)g'M«MIN (DR, DG, DB) #tfctB£ft 

ybr^d^igb^ iHfl§§5 0 6£i>OTUC 
R/BP.T-? (a/0) fcjfcjrSftTv mr-PKt 

ss^-^dr, dg, db^£M^-*k#mis 

[0 13 8] V**>^R||Egi5 5 1 0£:fc^T, 
«ff»5 0 SA^tDSfeGDfe^-^DR, DG, DBA 5 
**V**l«*»5 1 2T'T^^>^r^(Ac,iii,y, B 
c,m,y, Cc 9 m t y)£mU$tl, ^CDte«#iP»S 5 1 4 

M, Y Se>C CCD^— -fel/»* 

5 16CSV^ ft«*NCMY/KK:J;!>*JM8 5 0 

[0 1 3 9] • *>>*7-»R 

gfS5 2 0fc*^Tv dOx— *PDH\ 
<DA^£A££ft6o HVC£&SP6 4A>5><D 

WJKfi^D Vi:" 0 0" fcli-fel^* 4 2 4fc*5V>T* 



^^4 2 2©BSg^^A^^#tSc *7— T-xV 

S^-^tt-fel/** 5 2 2 0C«?CAA*n5. * V 

5 2 2(C*5V^T, C:ix60«^l4 % fl-^-NMON 
O, NCHCiDjMfcSfta. ifNCHIt (H^NC 
HN, NCCS#h*£ M L tt "efeSilgCtttfjStl 
So li%DIMSS5 3 OTftt, •bVJ'^ 5 3 2t^ 

-tel/** 5 2 2*&©A*«^ " 0 0 M *J:tf w 
FF" fl-tNWAKU, WCLRfc J: DSSlSiX 

fi^PDi7^iohLTm^^nso 

[0 1 4 0] 05 21*. l/yx^fflS 4 0CDEHBBIt3% 
"To *»«i«Ttt, ±t:MlfeUCR/BPr-^ 

(a7~o//?7~o) , -?7,*Wr-$ (Ac,m, 
y9Mk Bc,m,y9~o» Cc,m,yg-~o) » l*yhr- £ 

(d?-o) a. 2«»jrc&a. ^CT% fg^NGCS 

T^-* 5 4 2££5:r r rj-KL-?\ {f^NWRtfW 

*l^** 5 4 4fcffitt.bT*5<o ^IT, ZtlbOf* 
-*H\ HrH?* 5 4 6fcdi**tlT* iitRfi^MPX 
1 £<fc D-£#^;**>^-# (Ac,m,y9MK Be, 
*n,y9-o, Cc,ra,y9-o) n UCR/BPf-^ (a?-o 
//?7-o) , l*vhdata (d7~o) (S§ 1 

[0 14 1] :n^7^^r>7r-^ (Ace, 
y9Mk Bc,m,y9M), Cc,m,y9~o) , UCR/BPr 



(16) ftm¥-5 - 1 4 6 9 6 



— 9 (cr7~o//?7~o) \ lA'Jl-data (d7~o) 

tl-en2tt-rol/^^^4 4fc-fey NGCS 
0=" L" ©i:t> MWRA 5 " L" t>:£-£±# 
Stltf-i'iis-b'yh^nii. dffli:^ MPX1 



= " L" T-Jfilx-^iiiR;*^ " H" T-^2r-^ 

[0 14 2] 
[i§9] 





U -i 7 * * 0> -t •> HrtS? 


0 


C(DR)^CJtt5il 


Ac.m.y B ~7'=MDj^o 


1 


// 


Ac.m.y w-MDm 


2 




Bc.m.y 3 ~7 = M D 2 ~o 


3 


// 


Bc.m.y »^o = MD e ~o 


4 




Cc.m.y 9~7 = MD»-o 


5 


// 


Cc.m.y 8-o = M D 6 ~ 0 


6 


SSI UCR/BPJt 


a , P 7-0 = MD 7 ~o 


7 


IS 1 Kcut data 


d 7-o ~MD 7-0 


8 


C(DR)JHi:Jl}ts»2-?^ + v/«S 


Ac,m,y »~7 = MDj-o 


9 


// 


Ac.m.y d-o = M D e , 0 


10 




Bc.m.y ,- 7 = MD*-o 


11 


// 


Bc.m.y i-o = M D e -o 


12 


Y(DB)3lK*rtS&2 ^x + v^SMB: 


Cc.m.y »-7 = MD a ~o 


13 


// 


Cc.m.y *- 0 = MDe-o 


14 


f£2 UCR/BPJt 


a,P m = MD ; .o 


15 


HI 2 Kcut data 


d 7-0 =MD 7-0 



[0 14 3] UCR/BPr-^iC-3V^tt« £ 

?>t, -kUi7* 5 3 8(Ct5^^•r^ a7~o//?7~oi:UC 

5. ZZT-. '^(Dt 1 —? U C R7~o(i> ««sfflS'JSS 7 
4 * 5. \±> £ iXZ^StT- * X- & -5 „ 



[0 144] v^+V^r-^tUCE/BPT 
-*©Ky h£IS«, SI Oiigl lC^-r^dtfTte 

[0 14 5] 
[StlO] 



[0 14 6] 



bit 


7 


6 


5 


4 


3 


2 


1 


0 




1/2 


t/4 


1/8 


1/16 


1/32 


1/64 


1/128 


1/256 


[fill] 


bit 


7 


6 


5 


4 


3 


2 


1 


0 




1 


1/2 


1/4 


1/8 


1/16 


1/32 


1/64 


1/128 



[0 14 7] (h) MT Fit IE Si 
J&li, 0 2 4©[e]E8T-3j§?;*ftSo 



[0 14 8] (h- 1) MTFffllESBOlHlK^ 
^5 3(t MTFffIEg5 7 8©[5]8§El£^1-„ B&t'- 

[0149] feffliEgf 7 2*e>©fi^PD{i, 



(17) 



- 1 4 6 9 6 



fc*©J52©Bi?i£-^T 2S©2#7G©F I Rlr^ 
^^7-(H6 0 0, 6 0 2£«koTiigBflti: ; €-©JS 
SHfiifc0**tttt¥^C<fc^T¥^bS*v-5. ffi#© 

4£A73£ft-5o €UT> ^t-T'ifSHARPl, 0 

[0 1 5 0] feffllEgP 7 2A>t,CDfi^PDI±, 7 
77->7>7.f 6 1 OtCX^J^tlS. 777>>7> 
7^M6 10lt 2^7>7-f;i/^i:t»li?«n, Aft 

[0 15 1] •bV^i' 6 1 2©tB*{±s fi£C»ttIE 
( (h-5) £fT-5fc«>©{i^NEDG, SSH^ 

;U) 6 2 0£A7J£*U 05 7tipti?^ Aftttt 
iSUT7-f;V^m7JD*^«l1-Sc N E D G = " L" 
oMODE=" H" ©fc§l±, fikIU^fflIEA s fTfctl 

So 

[0 15 2] CCD^7'7'>7 , >'7 1 — ^1/6 2 0©fcH?jD 
tt, £ *> CJftf?f§ 6 2 2C*SO-T\ Stf^JSUSP 7 

V «k & #fifc£ftfc:n >y J^SJlSlfflCMT F d a t 
afcOfRtfsRto^Jv -b U 7 * 6 0 4 £ ©1SM&©¥ 
rift^— AtJgg6 0 8 CAtj£;H3o do 
MTFdataAlt El 3 2 J; -5 1> 1 Vl$L 

[0 15 3] cintcj;?), 7 7" t > 7 -< 
xy^B&^&tB^ftfc^y^SfcSC. Jpit^ix^ 

Bi^«D¥S95-r'tt> ¥?tft£<fc?>B&©fc*xA s ft< 

x y $?4fttbtt£ J; t) ^ y ^T©?gJKffl;eft#l».il:£;h. 

CiD18*iia. C©et!)MTFffljE©^(*:0>|{±. 
(h- 7) 

[0154] 7 7*^->T>7>f 6 1 o©aj7j-rs^ 
sot, ug^fflREFfcitgESi-u m^m^mmm 

*§NRAP#£fi£;*it£. 

[0155]-feL"*#63 2t-li, Mr-i'tEDG 
x-*i:#A7j£:Jv NRAP=" L" froNEGEN 
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